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29-letni mezczyzna z narastajacymi od ok. 2,5 roku trudnosciami w
chodzeniu

* Gfownie skarzy sie na: uczucie ostabienia i sztywnosci nog,
trudnosci w szybkim poruszaniu sie, fatwe meczenie

e Jednoczesnie z bgdz nawet przed ktopotami z chodzeniem pojawity
sie trudnosci w rozpoczeciu mikcji, zaparcia, problemy z erekcja

* Woczesniejsze hospitalizacje w kilku oddziatach neurologicznych
** w ramach diagnostyki wykonano m.in.:

* MRI gtowy, odcinka szyjnego, piersiowego i ledzwiowo-krzyzowego
kregostupa — w opisach: bez patologii mogacej ttumaczyc objawy

* badanie ptynu m-rdz — prawidtowe wyniki, brak prazkow oligoklonalnych
* badania w kierunku neuroboreliozy - negatywne

s podejrzenie stwardnienie rozsiane — sterydoterapia bez efektu
terapeutycznego (po, 1V)
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Dotychczas nie leczyt sie przewlekle, aktywny fizycznie
Neguje wczesniejsze hospitalizacje, urazy, uzywki
Wywiad rodzinny:

** rodzice bez schorzen neurologicznych, niespokrewnieni

+** brat matki I. 50 (ktopoty z chodzeniem) — chyba rozpoznanie SM

+* 2 dzieci (cdrka 6l. i syn 2l.) — zdrowe

s jedynak
W badaniu fizykalnym: nn. czaszkowe — w/n; KKG: sita, napiecie mm.
w/n, o. sciegniste zywe, symetryczne; KKD: niedowtad wiekszy
proksymalnie, wiekszy w KP, wzmozone spastycznie napiecie mm.,
wygorowane o. sciegniste obustr.; rzepkotrzas i stopotrzas obustr.,
00. Babinskiego i Rossolimo obustr.; zaburzenie cz. wibracji do kbgp

obustr. w KKD, prawidtowe cz. utozenia i powierzch.; w pr. Romberga
chwieje sie po zamknieciu oczu




#1

Mtody dorosty

Parapareza spastyczna

+ zaburzenie czucia wibracji
+ zaburzenia autonomiczne

Podstepny poczatek, postepujgcy charakter

Wywiad rodzinny? (brat matki)



#1 Neuroobrazowanie

MRI gtowy opisane jako prawidtowe




# 1 Diagnostyka cd.

Krew:
+* morfologia, glc, Na, K, kreatynina, CK, pr. watrobowe, wit. B12, kortyzol — w/n
** negatywne: ANA, ANCA, markery nowotworowe, paraneoplastyczne

Badanie neurofizjologiczne — w/n
VEP, BAER —w/n

Badanie okulistyczne - w/n

Kolor skéry — w/n, tysienie



#1 A co z wujem?

Parapareza spastyczna postepujgca przewlekta
+ niewydolnosc¢ kory nadnerczy (raczej pierwotna)

+ brat matki — mezczyzna pokolenie wyzej

$

ADRENOLEUKODYSTROFIA?

ALE:
brak neuropatii, VEP w/n, kortyzol — w/n
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®X VLCFA (kwasy ttuszczowe o bardzo dtugich taricuchach)
C24:0/C22:0=1,750 (N: <0,960)
C26:0/C22:0=0,060 (N: <0,030)

X Gen ABCD1 — wariant c.1208T>G, p. Met403Arg
wariant nie opisany dotqgd, Met w pozycji 403 wysoce

konserwatywna '

ADRENOLEUKODYSTROFIA

Wuj — ten sam wariant ABCD1, nieprawidtowe VLCFA
Matka i jej matka — ta sama mutacja (nosicielki)



Adrenoleukodystrofia

Rzadka genetycznie uwarunkowana choroba metaboliczna

Najczestsza choroba peroksysomalna —1 na 17 000 noworodkow
(obu pfci), caty swiat
Gen ABCD1 na chromosomie X

Uposledzenie peroksysomalnej beta-oksydacji kwasow ttuszczowych
o bardzo dtugich tarncuchach (VLCFA 2C22) = akumulacja VLCFA w
osoczu i innych tkankach (m.in. istota biata mdzgu, rdzenia
kregowego, kora nadnerczy)

Choroba postepujaca
X przed-objawowi mezczyzni najpewniej rozwing objawy neurologiczne lub
endokrynologiczne (ch. Addisona); u mezczyzn z izolowang ch. Addisona
mogg pojawic sie objawy neurologiczne; w ciggu 10 lat 20% chorych z AMN
(adrenomieloneuropatia) bedzie mieé objawy z mézgowia
X presymptomatyczne kobiety majg wysokie ryzyko AMN



Adrenoleukodystrofia — diagnostyka

 Pomiar VLCFA we krwi
* U 15% kobiet - wynik VLCFA moze byc fatszywie ujemny

* Potwierdzenie — badanie genetyczne — ABCD1 jest jedynym genem
sprawczym (> 600 znanych mutacji, ok. 4% de novo)

U kogo podejrzewac?
*X Osoby ptfci meskiej z ch. Addisona (o ile nie ma steroido-21-
hydroksylazy lub p/ciat narzagdowo-specyficznych)

*X Mtodzi chtopcy i dorosli mezczyzni z zaburzeniami poznawczymi i
objawami neurologicznymi oraz radiologicznymi (uszkodzenie istoty
biatej w MRI gtowy)

X Kobiety z przewlektg mielopatig (najpewniej niedodiagnozowane)



Table 1 The X-ALD phenotypes
CCALD AdolCALD ACALD

Addison  Women with X-ALD

Mo cerebral diseasef Cerebral disease only
Frequency (%) 3I1-35 4-7 2-5 40 - 46 20% of AMN patients Decreasing unknown how mary
over a period of 10 yeardl with age  are symptomatic
Age at onset 25-10 1W0-2 = 21 = 18 = 18 > 2 highly variable,
mosthy > 40
Wyelopathy - Fossible ata + ar - + - +
preclinical
stage
White matber Extensive BExtensive Extensive Wallerian degeneratign  parieto-occipital, frontal, [ - Very mne
lesions on of the or
brain MRI
corticospinal tracts involving the centrum Wallerian degeneration
in brain-stem, semiovale of the corticospinal

pons and internal tracts in brain-stem, pons

capsules and internal capsules is
less common than in
males with AMMN
Behaviormal + + + - - Very me
and cognitive
disorder
Peripheral - @ possible  Sensory-motar, Sensory-matar, - +/—
neuropathy mastly axonal, masth axonal
mrely
demysinating
Endocrine often AD  often AD often AD  often AD and often AD and AD Al rare (< 19%)
disorder testicular testicular insufficiency
insufficiency
Progression rapid rapid rapid slow rapid - slow

- = absent; + = present; CCALD = childhood cerebral ALD; AdolCALD = adolescent cerebral ALD; ACALD = adult cerebral ALD:; AMN = adrenomyeloneuropathy; AD
= Addison-disease.

o ([
Emvpelen af al Orphanat kourndgl of Rare Disegsss 2012, 751



Rozpoznanie i co dalej?
* Olej Lorenze’a — niepewna skutecznosc u dorostych
* Przeszczep szpiku? Terapia genowa?

Refer to
/ endocrinologist
Diagnosis X-ALD
(
no
MRI normal ) g Consider BMT *
pre— | Gy

lyes
-
no
IL Age 3-12 years ——1

Repeat MRI in Repeat MRI in
& months 12 months

Fgure 5 Flowchart describing the outpatient management of X-ALD. %7 thare i 10 Qadolinium anhancameant resant, conadsr aresid

Cererd ALD and repeat the MR in 3 montls

(¥ .0
Emvpelen af al Orphanat kourndgl of Rare Disegsss 2012, 751
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19-letnia kobieta z narastajgcymi od ok. 6 miesiecy zaburzeniami
chodu

 (Od wczesnego dziecinstwa zaburzenia chodu, rownowagi,
opdOznienie umystowe

* Obcigzony wywiad okotoporodowy

 Rodzenstwo (siostra 18I., brat 51.) zdrowe

* Rodzice zdrowi, niespokrewnieni

* Trzykrotnie hospitalizowana z powodu zaburzen chodu i
rownowagi
** MRI gtowy — anomalia rozwojowa OUN (hipoplazja przedniej czesci ciata
modzelowatego, jama przegrody przezroczystej)
** MRI L/S — dyskopatia L4/5
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* W badaniu fizykalnym: spowolniata psychoruchowo, prawidtowo
zorientowana auto- i allopsychicznie; parapareza spastyczna z
wygorowanymi o. sciegnistymi, o. Babinskiego obustr.,,
wydrgzone stopy, nie stoi na pietach

e Bad. neurofizjologiczne: przewlekte uszkodzenie dolnego
neuronu ruchowego o typie komoérkowo-aksonalnym +
radikulopatia L/S



#2 neurobrazowanie
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Mtoda osoba
Objawy neurologiczne od dziecinstwa

Parapareza spastyczna + DNR + zaburzenia rownowagi + opdznienie
umystowe

+ cienkie ciato modzelowate
+ negatywny wywiad rodzinny

Ztozona parapareza spastyczna



#3 | #4

2 siostry: 301.i32 1. z narastajgcym od 14 l. i kilku lat ostabieniem
koriczyn dolnych, zaburzeniami chodu, niewyrazng mowa

* 1siostra zdrowa
* Rodzice zdrowi, niespokrewnieni

* Wielokrotne hospitalizacje w oddziatach neurologicznych:
** MRI gtowy: Sciericzenie ciata modzelowatego
¢ Bad. neurofizjologiczne: uszkodzenie DNR o typie komdrkowo-aksonalnym
¢ Biopsja miesnia prawidtowa
** Wykluczone: choroby spichrzeniowe, SCA 1, 2, 3,6, 8



#3 i #4 neuroobrazowanie
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Mtode osoby — rodzenstwo
Objawy neurologiczne od dziecinstwa

Parapareza spastyczna + DNR + zaburzenia rownowagi + opoOznienie
umystowe

+ cienkie ciato modzelowate
+ wywiad rodzinny (siostra)

Ztozona parapareza spastyczna

SPG11 - heterozygoty
p.Glul1026fs/c.3075dupA i p.Leud91fs/c.1471_1472delCT

mmmm) RODZINNA PARAPAREZA SPASTYCZNA TYP 11



Differential diagnosis of Hereditary Spastic Paraplegia

I. Acquired myelopathies

Structural changes Chiari type | malformation, atlanto-axial subhmxation, cervical spondylotic
myel opathy

Demyelinating disorders Multiple sclerosis, neuromyeliis optica

MNeuroinfectious diseases HTLV-I/II, CMV, HIV, schistosomiasis, syphilis

Vascular diseases Spinal cord infarction, artenovenous shunts, fibrocartilaginous embolism,
posterior reversible encephalopathy syndrome with spinal cord mvolvement

Neoplastic diseases B cell lymphoma, ependymoma, astrocytoma

Numtional diseases Cobalamin deficiency, copper deficiency

Paraneoplastoc syndromes  Anti-CEMP-5/CV2, ant-GAD, anti-Hu, anti-amphiphysin
II. Inherited metabolic diseases (Metabolic spastic paraparesis)

Homocysteine Methylene-terahy drofolate reductase (MTHFR.) deficiency, cobalamin C
remethylation defects deficiency
Urea cycle disorders Arginase deficiency, hyperonithmaemia-hyperammonaemia-homocitullimira
Dopamine synthesis GTP-cyclohydrolase deficiency, tetrahydrobioptenn deficiency, sepiapterin
defects reductase deficiency
Peroxisomal disorders Adreno leukodystrophy, adrenomyelonenmpathy, alpha-methylacyl-CoA
racemase deficiency
Lysosomal diseases Krabbe disease, Gancher's disease, metachmmatc leukodystrophy, adult onset
polyglucosan body disease, GM 1/GM2 ganghiosidosis
Other neurometabolic Biotinidase deficiency, non4ketotic hyperglycinaemia, phenylketomuria, cerebral
disorders folate deficiency syndrome, homocamosinosis, cerebrotendinous

xanthomatosis, Sjogren—Larsson syndrome
II1. Other neurodegenerative diseases

Spastic ataxias SPAX, ARSACS
Motor neumn disease Primary lateral sclerosis, juvenile familial amyotrophic lateral sclerosis
Spmocerebel lar ataxias SCA3, SCAl de Souza

Inherited dementias PSEN I-related disorders et al., Cerebellum 2016




[alsle 3 Main clinical and
i maging findings of each
wereditary spastic paraplegia
HSF) subtype

HEP subtype (gems; locus)

Clinical and newroimaging findings

SPG1 (LICAM: Xq28)
SPG2 (PLPI: Xq22.2)
SPGIA (ATLI; 1422.1)
SPGH4 (SPAST: 2022 3)
SPGSA (CFPTRI; 8q12.3)
SPGE (NIPAT; 15112)
SPGT(SPGY, 16924.3)

SPGE (KI440196 8q24.13)
SPGAA (ALDHISAL 10q24.1)
SPGB (ALDHIZAT; 10g24.1)

SPGID (RKIFSA; 19133
SPGI (SPEIT; 15421.1)
SPGL2 (RTNZ; 19q13.32)
SPGI3 (HSFDI; 233.1)

SPG14 (327-928)
SPG1S (ZFYFE26 14g24.1)

SPG16 (Xqll2-q29)
SPGIT (RSCL2: 11g12.3)
SPGIR (ERLINZ, 8pll 23)
SPG1% ()

SPGA) (SAG20; 13q13.3)
PG (4CP33; 152230
SPG2 (SLCI6A2 Xq132)
SPGH (22403

SPGM (13q14)
SPG2S (g3 3-q24.1)

SPG (RATAINTI; 12p11.1-q14)

SPG2T (102219241
SPG2R (DIDHDI; 14922.1)
SPG0 (1 1.1-p2L 1)
SPGI (KIFIA; 2373)
PG (REEPI: 2p11.2)
SPG2 (14g12-q21)

SPGII (ZFYFEZT 10g24.2)
SPGM (XqM-q25)

NLE, Crareis-Masm syndrome; MAS A syndrome, CRASH syndrome;
hydrocephale, agenesis of the conpus callosum

XLE; nystagmus, optic atroply, sevene hypomyelination

AT, rarely optic atrophy, seizues and thin corpus callosim

AT, classical Strikmpel -Lomain disesse

AR cerebellar ataxis, spastic ataia, optic atrophy

ATy, postural tremor, s bunes

AR cerebellar ataxia ¢hronic progresive extemal oplthalmoplegia,
cenebellar atrophy

ATy lower limb distal amyotrophy

Ay CMNSS, SPACGE, cerebellar ataia, ALS-like

AR facial dwmomphism, tremaor, mental retardation, micoeephaly,
atrophy of the corpus callosum

AT, rare by with Parkinsonism, censbellar atasxia, newroqathy, distal
amyotrophy, cognitive decline

AR, cerebellar ataxia, mental retandstion, parkinsonism, distal
amyptrphy, maculepathy, thin comue callosum, “eas-of-the-lynx"
sign, mild white mater changes

ATy, classieal pure HSP

AT, classical pure HSP, marked spagticity

AR distal mokr newopathy, menta] retandation

AR, Kjellin syndrome, distal anpomophy, hearing loss, retinal
degeneration, newropathy, psychiz, cerebellar stxia, levodopa-
responsive Parkinsonism, epilepsy; thin compus callosum, mild whitke
mater ¢ hanges

XLE; motor aphasia, mental retardation, masdlary hypoplasia, short and
thick distal phalanges

ALY, Silver syndrome, ALS- like phenotype, proaminent thenar and
interosel muse ulahre wasting

AR severe spasticity, sebrures, mental retardation, nultiple joint
CONrac s

ATy, mild newroqathy

AR Troyer syndrome, multiple dsmomphisms, distal amypotrophy;
ranely cenebellar ataxia, tongue dysprada, cerebellar amophy, mild
white matier changes

AR MAST syndrome, cognitive decline, extrapyramidal and cerebellar
signs, newropathy, thin copus callosum, frontobemporal atrophy

XSy, cerebellar staxia, mental retardation, dysionia, typical
dysmaonphizms, hypomyelinating ledody2rophy

AR, Lison syndrome, patchy vitilige, hyperpigmentation of exposed
areas, lentigenes, facial features, menta] retardation, mild newropathy

AR, pure HSP

AR “familial interveriebral disk disease™

AR, mental retardation, neuropathy, distal amyotrophy, censbellar
atavia nysdagmus, dsionia, dskinesias

AR typical pure HSP

AR typical pure HSP

ATy hearing loss, genetic antic ipation, histal hemia

AR mild nevropathy, mild cerebellar atada mild cenebellar atrophy

AT distal amyotrophy

AR; mild mental retardation

AT, pure HSP

XLE; Brazilian family, pure HSP

de Souza
et al., Cerebellum

°
2016



Table 3 (contimed)

HSP subtype {geme; locus)

Clinical and newroimaging findings

SPG3S (FAZH, 16231

SPG36 (12923-q2)

SPGAT (8p21.1-q13.3)
SPG3E (4pl6-p15)

SPGAY (PNPLAG; 19p13.2)

SPGAD (unknown)

SPGAL (11p1d.1-pl12)
SPGA (SECI24T 3g2531)
SPGA (C190RFI2; 19912)

SPO (GICE 1g4213)
SP4S/SPGHS (NTIC2; 10g24.532-

9433
SPC6 ((TRAZ, Sp13.3)

SPGAT (APIRT; 1pl32)

SPG4R (APSZI; Tp221)
SPGaY (TECPRZ; 14932.31)

SPGSD (APIMI; Tq221)

SPGS| (APIEL; 15212

SPGS2 (4PS1; 14912)

SPGSI (FPSI74; Bd2)
SPGS4 (DDHTR; 8pll.23)

SPGES (CI20RFES, 12424.31)

SPGS6 (CYP2UT; 4925)

SPGST (TFG; 3q12.2)
SPGSE (KIFIC 17p13.2)

SPGSS (USPS; 15q21.2)
SPGeD (IFDRIS; 1p22.2)
SPG6| (ARLEIPI; 16p123)
SPGE? (ERLINT; 10g2431)
SPGEY (AMPD2; 1p13.3)
SPG6) (ENTPDI; 10g24.1)

AR FAHN syndrome, cognitive decline, cenelsellar ataxia dysionda,
optic atroply, eukodysrophy, brain ion sccumulation, ranely
strabismus and seizmes

AT, newropathy

AT, pure HSP

ATy ALS-like phenotype, Silver syndrome-like

AR Troyer syndrome-like, marked distal anvotmphy, cerebellar and
thoracic spinal cord atrophy

AT, pure HSF, genetic anticipation

ATY, pure HSP

AT, pure HSP

AR Malian and Brazilian families, severe anvpotrophy, multiple
CONITAC s

AR cenchellar ataxia, mental retardation, hearing loss, setrures, painful
s, thin compus callosum, hypomyelinating leukodystroply

AR menta] retardation, optic arophy, joint contraciunes, srabismus,
nystagmus, dysplastic conpus callosum, white mater changes

AR cenehellar atavia. mental retardation, head memor, congenital
cataracts, hearing loss, small testicles, cerebellar atrophy, thin compus
calksum

AR neonatal hypotonia, mental retardation, dysmorphisms, sterectypic
bughies, shy character, spastic tongue protrusion, dystonia, lae-mset
fedrile sebrures, thin compus callosum, white matier changes

AR, pure HSE, mild cervical spine hyperintensities

AR, mentzl retardation, cerebe llar ataxis, complicaied gastroesophagesl
reflue, recurment resgpiratory infections, dysmorphisms, recurment
central apnea, sebzunes, thin corpus callosum, cerebellar srophy

AR neonata] hypatonds, mental retandation, strabismus, dysmophizms,
infantile-onset seizures, ventriculomegaly, thin comus callotum,
white matier changes

AR neonatal hypotonia, mental retardation, short staturne,
dysmaonphisms, shy charseter, sereotypic lughier, setues,
nystagmus, joint contractenes, marked leuoodystroplsy,
ventricukome galy, cerebellar atrophy

AR neonatal hypotonia, mental retandation, joint contractures, smiling
attitude, shy character, dysmomphisms

AR ments] retardation, dysionia, pectus carinatem, hypertrichosis

AR ment] retardation, joint contractures, dysmorphismes, strabiamus,
aoptic nerve hypoplasia, thin comus callosum, white matier changes,
abnormal lipid peaks

AR progressive visual loss, optic atrophy, srabismus, dista] neuropathy,
mental retardation, mild facial dysmomphisms, hypoplasic compus
calksum

AR neuwnpathy, dystonia, mental retardation, white mater changes, tin
corpus callosum, basal gnelia calcification

AR optic atroghy, newropathy, contras e

AR censhellar ataxia hypodontia, mental retardation, microcephaly,
short sture, fragmentary clonus, chosea, white matter changes

AR, pure HSP

AR nystagmus, newroqathy

AR sevene newropathy, sevene mutilating scropatiy

AR cemebellar atavia distal smyotroply

AR short stature, white matter changes, thin corpus callosum

AR, mentzl retardation, microcephaly, delayed puberty, mild white
mater changes

de Souza
et al., Cerebellum



Table 3 {contimed)

HSF subtype (geme; locus)

Clinical and neuroimaging findings

SPGé6 (ARSE: 5q32)
SPGET (PGAPI; 29331)
SPGB (FIRTE: 11g13.1)

SPGED (RARIGAF, 1g41)
SPGN (MARS: 12q13.3)
SPGTI (ZFR; Spl33)
SPGT (REEPZ; 5q31.2)
SPGTH (CPTIC, 19g13.33)
SPGM (IBAST: 1g42.13)
LAHSF {4152, 2q33.1)
SPOAN (KLCZ, 11g132)

CPSO-L (GADI: 2g31.1)

Spastic paraplegia with deafness
BICD2-msociated HSF (9g22.31)
CCTS-assnciated HSP (5p15.2)

FAM1 34 amocized HSP (5p15.1)
EXOSC 3-amocizied HSP (9p13.2)

L¥ST-smaocised HSP (1g42.3)

GRID2- awociaied HSP (4922, 1-
qx.n

IFIH-related HSP {2g24.2)

ADARI-related HSP(1921.3)

RNASER2E-related HSP(13q14.3)

KLO#-sssociated HSP (6p21.1)

PMCAS-ssswcizied HSP (19321)
MAG-assocized HSP (19913.12)
TUBES Arebated HSP (19p13.3)
FARS-amssociated HSP (6p25.1)
DNM2-associated HSP (19p13.2)
MT-003 gene mutations

MT-TT gene mutations

MT-NDM gene mutations
MT-ATPS gene mutations

ARy sevene neuropathy, thin corpus callosum, colpocephaly, cembellar
hypoplasia

ARy global developmental delay, hand tremor, agenesis of the compaus
callosum, cerebellar vermis lypoplasia, hyponnyel ination

ARy mild amyorophy, nystagmus, optic amophy; without marked
apasticity

AR mental retardation, deafiness, cataracts

ATy, mild mental retardation, nephaotic syndrome

ARy pure HSE, thin conus callosum

ARSAD, postural emor

ATy mild amyotrophy

AR newropatly, optic atrophy

AR ascending phenotype, marked poramidal hypersignal

AR Brazil, Egypl; nystagmus, optic atrophy, hyperhidrosis, marked
acpustic starfle reflex, distal amyotrophy, neurspathy; Pardkdnsoniam,
mild spine amophy

ARG menta] retardation, occasiona ] seizmes, microcephaly, muliple
OIS ues

XL vemor, cataracts, deafiess, dhort statune, hypogonadism

ARG amyomophy

AR Cavanagh variant, sevene newropathy, nuwt|ating acropathy, vagal
hyperactivity, mild spine atrophy

ARy painks newropathy, mutilating acropathy, hypethidrosis

ARG short statre, mental retardation, censhellar ataxia, trabismus, distal
amyotrophy, tongue atophy, addected thumbs, ¢enshellar atrophy,
enlarped cistema magna

AR cerebellar atavia, newropathy, thomcie spine and cerebel lar arophy

AR cerebellar ataxis, frontotemporal dementia, ower motor newron
gymdrome, ALS-like phenotype, cerebellar atrophy

ATy Brtish families, multisystem inflammatory disorders

ATy pure HSE, high inerferm-1 levels

ATy, pure HSP, unspecific white matier ¢ hanges

ARG joint contractures, marked prramidal tract hypersignal, thin copus
callosum, white matier changes, cerebellar atrophy, dentaie nucleus
Tiypeersi gmaal

ATy Chinese families, pure HSP

ARy menta] retardation, censhellar ataxia, amyotrophy

AR cerebellar ataxis, hypomyelinating lewoodystrophy

AR, pure HSP

AT, pure HEP

Mitechondrial, mental retardation, ophthalmoplegia, severe lactic
acidosis, Leigh-like features, COX deficiency
Mitochondrial, cerebellar ataxia, mental retardation, chronic progressive

exiermal ophihalmoplegts; nomal muscle biopsy; cardiomyopatisy,
hearing loss, dishetes

Mitochondrial; viswal loss (Leber-like)
Mitochondrial, nevropathy, normal lactate, normal muscle bopsy

AD antosomal dominant, AR autosomal recessive; ATR X-linked recessive; ATED X-linked semi-dom-
inant; ALS amyotrophic lateral sclerosis; MASA mental retardation, aphasia, shuffling gait, and
adducied thumbs; CRASH corpus callsum hypoplasia, retandation, adducied thumbs, spastic paraple-
gia, and hydrocephalus; CMNVES cataracts with motor neuronopathy, short statune, and skeletl abnor-
malities; SPAOGR spastic paraparesis with amyopathy, cataracts, and gastroesophageal neflusy FARN
fatty acid hydroxybse-associated newrodegeneration [1-3]

de Souza
et al., Cerebellum

°
2016



I Inherit Metab Dis (20607) 30:855-864

Patient with a spastic paraparesis |

| Exclude spinal cord compression |

Is Familial history informative 7

|
Yes m
\

III
\
\ search for "inflammatory™ (multiple sclerosis,
I'|I sarcoidosis, Goujerot Sjtgren), infectious (HIV,
'|I HTLY 1, parasites, Lyme), acquired metabolic (B12,
'.III folates)
¥ e

Specific molecular anal ysis
(mainly SPG4 and SPGLL

mutations)

Following situations suggeest an IEM : (1} Other canses excluded, (2) acute or

subacute onset, (3) diffuse clinical picture with other newrological or systemic signs,
{4) recessive or X linked inheritance

If not already done: general clinical examination, MRI,
ophthalmologic examination, electro neuro myographic studies

.

Association with other signs (see table 2) |

|[5|:|Inl.nd spastic paraparesis |

Acute or subacute Chronic

Homocysteine remethylation defects Homocysteine re methylation defects
Arginase deficiency Adrenomyeloneuropathy
Bintinidase deficiency Cerchrotendinous xanthomatosis

Triple H
Pheny lketonuria
Trial with Levodopa?, folinic acid?, biotin?
Fig. 1 Dvagnostic approach in an adult patient with spastic paraparess




Familialhistomng?

Megative screening for acouired

Suspected HSP case

[spastic paraparesis or betraparesis with/without sphincter
disturbance with/without positive familial histony)

M

STEP 3 YES

3

* Gang panel testing based on familial pattern
of inharitance (Tabls 1).

== AR: 5PG11, SPGIS, 5PGHA, 5PG7. SALCS

SPGA0, SPG21, SPGI5.

-- Al 5PGET, SPGA [rare),

-- |If marked genstic anticipation, test for SPG29,

l

* WES/NGS or complete
[expanded) gene panel testing.

andcamman newrametsbolic STEP 1
diseases |ie ARNK-AL0)
. Pure HSP
[spastic paraparesis|
| STEP4 1

Specific clinical and neureimaging findings:
-- Meurpimaging findings (Takbde 4): thin corpus calloswem,

hydrecephalus, basal ganglia changes [NBLA-like, Leigh-
likez, calcification).

== ALS-like phenotype: SAGIF [AD), SPE1S (AR)

-- Epilepay: SPG11.

-- Cerebellar ataxia: SRS

-- Mowement disorders: 5PG11, SPG35,

-- Qptic atrophy: 5PG15, | negative, test for 5PG11.

-« Dphthalmoparesis/otosis: SPE7, If negative, evaulate
and test for mitachondrial H5P

== Central apnea: SPE49.

-- S&lm lesions: 5PGE3, IFTHI.

-- Peripheral neuropathyfmental retardation: SPGI1

-- Hearing loss/cataracts dysmorphisms: expanded gene
panel tasting or WES/MGS approach (Table 4),

| STEP 2

“ears-of-the-lynx" sign, lewkodystrophy, hypomyelination,

* <10 years of age at onset:

- BPG3A: if nagative testing, test for SPG4,

- EPG4: if negative tasting, apply gana panal
testing for earhy-onzet ar very early-onset ADSAR
H5F {Table 4.

* #10 yaars of age at onset:

- BPGd: if negative tasting, test for SPGEI4A.

« SPG3A: if negative testing, apply gene panal
testing for ADSAR HAE based en familial histan
-- AD: SPGAGL SPGEIE, SPGE, SPGE SPG1E SPG4E,
-- AR (wery rare): SPG1L, SPGT,

-- If marked genetic anticipation, test for SPGA0.

de Souza .
et al., Cerebellum 2016




